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Part I. How to calculate lesion load

Online Table I. Script for lesion load

Step Code Notes
1 Place tract images
and subject images
in the same folder
2 Create text file with | Is -1 *.nii > images.txt lists all nifti files in directory
all tracts and and outputs to a text file
subjects
3 Create array  of | subj=(sub001 sub002 This can be copied from the text
subject IDs sub003 sub004 sub005 file  (after removing the
sub006 sub007 sub008 ) | extensions)
4 Create array of tract | voi=(10_ SMATT 11 M1 | Similar to previous step. An
names 12 _preSMA 13 SMA easy way to do this is to open
14 PMD 15 PMV the images.txt file in Excel and
1 TCT 2_S1 3 INSULA | replace the string .nii
4 BG 5 Caudate
6_Putamen 7_GPi 8_GPe
9 STN)
5 Nested loop to | foriin{0..14};doforj | Adapt brace expansions for i

intersect tracts and
subject lesions and
output number of
overlapping voxels

in {0..7} ; do fslstats
${subj[j]}.nii -k
S${voi[i]}.nii -V >>
${voi[i]}.txt ; done ;
done

(number of tracts), j (number of
subjects). Output is one text file
for each tract, with each subject
value on new line

Scripts are available for UNIX systems using BASH shell and FSL software




Online Table I1. Script for weighted lesion load

Step Code Notes
1 |Place tract
images and
subject images in
the same folder
2 | Create text file | Is-1*.nii >images.txt lists all nifti files in
with all tracts and directory and outputs
subjects to a text file
3 | While loop to | whileread p ;do mkdir./Results/${p:0: - | reads text file and for
slice all images | 4} ; fsislice $p ./Results/${p:0: -4}/${p:0: | each line performs
along the z axis -4} ; done < images.txt image slicing and
outputs to a separate
folder for each image
4 | While loop to | whileread p ;do foriin{0000..0181}; do | Number in brace
extract number of | fsistats ./Results/${p:0: -4}/${p:0: - expansion should be
non-zero voxels | 4} slice_${i}.nii -V >> /Results/${p:0: - | adapted for number of
per slice (tracts | 4}/${p:0: -4}.txt ; done ; done < images.txt | Z slices in the images,
and subjects) here Z = 182
5 | Create array of | subj=(sub001 sub002 sub003 sub004 This can be copied
subject IDs sub005 sub006 sub007 sub008) from the text file
(after removing the
extensions)
6 | Create array of | voi=(Right-M1-S-MATT Right-PMd-S- Similar to previous
tract names MATT Right-PMv-S-MATT Right- step. An easy way to
preSMA-S-MATT Right-S1-S-MATT do this is to open the
Right-SMA-S-MATT S-MATT) images.txt  file in
Excel and replace the
string .nii
7 | Nested loop to | foriin{0..7};do forjin{0..6}; do fork | Adapt brace
intersect in {0000..0181} ; do fslstats expansions  for i

corresponding
slices of tract and

subjects  lesion
and output
number of
overlapping
voxelsoutput
number of
overlapping
voxels

JResults/${subj[i]}/${subj[i]}_slice_$k.nii
K

JResults/${voi[j]}/${voi[j]}_slice_$k.nii -
V >> [Results/${subj[i]}/${voi[j]}.txt ;
done ; done ; done

(number of subjects),
J (number of tracts), k
(number of Z slices).
Output is one text file
for each subject for
each region with each
slice value on a new
line.

Scripts are available for UNIX systems using BASH shell and FSL software




Part I1. Univariate regression analysis

Online Table I11. Univariate regression analysis

Univariate predictor R R2 Adjusted R2 | SEE p
FM-UE one week .82 .68 .67 14.62 <.001
Age (dichotomized) .01 .00 -.04 25.87 936
w-SMATT-LL .60 37 34 20.60 .001
w-PMD-LL .66 44 41 19.44 <.001
w-SMA-LL .64 40 .38 19.97 <.001
w-preSMA-LL .60 .36 .33 20.72 .001
w-M1-LL 57 .33 .30 21.20 .002
w-S1-LL .54 29 .26 21.81 .004
w-PMV-LL .50 25 22 22.44 .008

FM-UE indicates Fugl-Meyer Upper Extremity assessment;
Estimate; w-(x)-LL: weighted lesion load within CST sub-pathways descending from
primary motor cortex (M1), premotor dorsal area (PMD), premotor ventral area (PMV), pre-
supplementary motor area (preSMA), supplementary motor area (SMA) and primary

somatosensory cortex (S1).

SEE: Standardized Error of the




Online Figure I. Scatterplot representing univariate regression analysis
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Scatterplots representing univariate regression analyses for the prediction of motor
impairment at six months post stroke (y-axis), with weighted lesion load of each sub-pathway
within CST as independent variable (x-axis).



Part 111. Dominance analysis

Main dominance analysis output (as from https://sites.uwm.edu/azen/damacros/).

Note: data relevant for the present study have been highlighted in yellow.
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https://sites.uwm.edu/azen/damacros/
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_LAB OVER

VAR EL_ ALL size( sizel size2 size3 size4 size5 size6
w PM w PM .1464 4357 .1091 .0804 .0768 .0831 .1016 .1380
D D
w_SM w_SM .1061 4043 0778 .0451 .0368 .0390 .0539 .0858
A A

w_M1 w_Ml1l .0846 3284 .0304 .0200 .0267 .0375 .0566 .0925

w_SM w_SM .0822 .3660 .0464 .0215 .0180 .0213 .0351 .0669
ATT ATT

w_preS w_pre .0645 .3585 .0474 .0187 .0107 .0077 .0054 .0032
MA SMA

w_S1 w_S1 .0500 2897 .0175 .0109 .0117 .0102 .0072 .0032

w PM w PM .0488 2476 .0093 .0138 .0138 .0099 .0131 .0341
A% A\




You requested

1000 | bootstrap samples

Note:

X1=w-SMATT-LL
X2=w-PMD-LL
X3=w-PMV-LL
X4=w-M1-LL

Xs =w-preSMA-LL
X6 =w-SMA-LL

X7=w-SI-LL

domi Dij_ Dij s repro

Obs nance Dij mean e PLJ PJI  Pijno d

1 compl 0.0 | 0.4865 0.087 0.002 0.029 0.969 0.029
cte

2 compl 0.5 0.4035 0.197 0.000 0.193 0.807 0.807
cte

3 compl 0.5 0.5020 0.045 0.006 0.002 0.992 0.992
cte

4 compl 0.5 ' 0.4990 0.022 0.000 0.002 0.998 0.998
cte

5 compl 0.5 1 0.4940 0.054 0.000 0.012 0.988 0.988
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6 compl 0.5 0.5020 0.032 0.004 0.000 0.996 0.996
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8 compl 1.0 | 0.4225 0.186 0.004 0.159 0.837 0.004
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9 compl 1.0 | 0.5105 0.085 0.025 0.004 0971 0.025
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10 compl 1.0 | 0.5085 0.075 0.020 0.003 0.977 0.020
cte

11 compl 1.0 0.4970 0.059 0.004 0.010 0.986 0.004
cte

12 compl 1.0  0.5315 0.124 0.064 0.001 0.935 0.064
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ete
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Part IV. Goodness of fit tests for multivariable regression

Dependent variable:

Motor impairment in the chronic phase after stroke: FM-UE six months

Independent variables:

Motor impairment in the acute phase after stroke : FM-UE one week

Weighted lesion load within premotor dorsal pathway: w-PMD-LL

Age at stroke onset, dichotomised (cut-off 70 years): Age

Assumptions:

Online Table IV. Non-perfect multicollinearity

First method: Variance Inflation Factor (VIF)

Independent variables VIF
FM-UE one week 1.418
w-PMD-LL 1.601
Age 1.162
Second method: Tolerance

Independent variables Tolerance
FM-UE one week .705
w-PMD-LL 625
Age .860

Third method: Correlation matrix (Pearson’s r)

FM-UE one week w-PMD-LL Age
FM-UE one week 1 -.541 -.162
w-PMD-LL -.541 1 371
Age -.162 371 1




Online Figure 11. Homoscedasticity

Scatterplot
Dependent Variable: FM-UE six months
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Method: visual inspection scatterplot

Online Figure 111. Normally distributed errors — visual inspection histogram
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Online Figure 1V. Normally distributed errors — Normal P-Plots

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: FM-UE six months
10

06

0.4

Expected Cum Prob

0.2

0.0 0.2 0.4 0.6 0.8

Observed Cum Prob

Kolmogorov Smirnov test for normally distributed errors

Variable: Standardised residuals
Results: statistic = .154; degrees of freedom = 27; p =.099

Fourth method: Shapiro-Wilk test
Results: statistic =.962; degrees of freedom = 27; p = .415

Independent errors

Method: Durbin-Watson test = 1.375

Cross-validation

Method: Adjusted R2 =.785



Online Table V. Resampling — Bootstrapping

B SEB 95% CI lower bound p
Lower Upper
FM-UE one week .684 121 442 910 .001
w-PMD-LL -.010 | .003 -.014 -.003 .008
Age 13.706 | 5.357 2.467 23.654 026

(based on 1000 bootstrap samples)




Part V. Differences in weighted lesion load within CST sub-pathways

Online Figure V. Lesion load within CST pathways
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Each dot represents individual lesion load within each CST sub-pathway; boxplots report
median and bars refer to interquartile range.



Online Table VI. Descriptive statistics

Mean SD Q1 Q2 Q3
w-PMD-LL 942 1088 51 473 1247
w-M1-LL 1695 1553 658 1125 2526
w-PMV-LL 2062 2317 201 1280 3060
w-preSMA-LL 852 1127 0 257 1419
w-SMA-LL 1662 1853 123 1209 2401
w-S1-LL 1387 1330 154 1228 2213

First step: non-parametric repeated measure
Method: Friedman test

Results: Weighted lesion load was significant different between CST sub-pathways, x2(5) =
38.21, p <.001.

Online Table VII. Friedman test

Mean Rank
w-PMD-LL 2.52
w-M1-LL 4.52
w-PMV-LL 4.28
w-preSMA-LL 2.11
w-SMA-LL 4.06
w-S1-LL 3.52




Second step: non-parametric related group comparisons
Method: Wilcoxon signed rank test

Results: Wilcoxon signed rank test was used to further investigate results from Friedman test.
To this end, a Bonferroni correction was applied and so all effects are reported at a .003 level
of significance. Z score, effect size and significance (Exact test, 2-tailed) are reported in the
table below for each comparison.

Online Table VII1. Wilcoxon signed rank test

First variable Second variable Z Effect size (r) p

w-PMD-LL w-M1-LL -3.46 -.48 .000*
w-PMD-LL w-PMV-LL -3.39 -47 .000*
w-PMD-LL w-preSMA-LL 1.01 14 325
w-PMD-LL w-SMA-LL -3.75 -.52 .000*
w-PMD-LL w-S1-LL -3.01 -.42 .001*
w-M1-LL w-PMV-LL -0.93 -.13 367
w-M1-LL w-preSMA-LL 3.52 49 .000*
w-M1-LL w-SMA-LL 0.67 .09 515
w-M1-LL w-S1-LL 3.39 47 .000*
w-PMV-LL w-preSMA-LL 3.62 .50 .000*
w-PMV-LL w-SMA-LL 1.64 .23 105
w-PMV-LL w-S1-LL 1.66 .23 .099
w-preSMA-LL w-SMA-LL -3.66 -51 .000*
w-preSMA-LL w-S1-LL -2.91 -.40 .003
w-SMA-LL w-S1-LL 1.08 A5 .290

Level of significance based on Bonferroni correction (.05/15=.003)




